Expression of PU.1 and terminal differentiation of alveolar macrophages in newborn rats.
PU.1, which is a transcription factor, promotes the terminal differentiation of alveolar macrophages (AMs). Its expression is regulated by granulocyte/macrophage colony-stimulating factor (GM-CSF). In this study of AMs in newborn rats, we performed immunohistochemical staining, acid phosphatase staining, reverse transcriptase polymerase chain reaction (RT-PCR), quantitative real-time PCR, cytokine assay, and electron microscopy. AMs at 3 and 7 days after birth had a large foamy appearance with an intracytoplasmic accumulation of surfactants. Weak expression of PU.1 was observed in the nuclei. AMs at 15 days after birth were smaller, and PU.1 expression had increased. Ultrastructurally, AMs at 1 day after birth had a smooth surface and abundant lamellar structures in the cytoplasm, whereas AMs at 56 days after birth were characterized by (1) abundant microvillar projections on the cell surface, and (2) well-developed lysosomes and a few lamellar structures in the cytoplasm. Acid phosphatase activity and the expression of mannose receptor, scavenger receptor, and GM-CSF receptor alpha were enhanced in AMs with time after birth. These results suggest that AMs are initially immature, and that their terminal differentiation starts after birth concomitantly with an increased expression of PU.1.